Purification of soluble guanylate cyclase from rat lung.
The soluble form of guanylate cyclase from rat lung has been purified approximately 23,000-fold to homogeneity by isoelectric precipitation, GTP-Sepharose chromatography, and preparative gel electrophoresis. A single protein-staining band is observed after analytical gel electrophoresis on either 4 or 7.5% polyacrylamide gels. The final purified enzyme has a specific activity of about 700 nmol of cyclic GMP formed/min/mg of protein at 37 degrees C in the presence of 4.8 mM MnCl2 and 100 micrometer GTP. Bovine serum albumin appears to slightly increase guanylate cyclase activity, but mainly stabilizes the purified enzyme; in its presence, specific activities in excess of 1 mumol of cyclic GMP formed/min/mg of enzyme protein can be obtained. When Mg2+ or Ca2+ are substituted for Mn2+, specific activities decrease to approximately 21 and 40 nmol of cyclic GMP formed/min/mg of protein, respectively. The apparent Michaelis constant for MnGTP in the presence of 4.8 mM MnCl2 is 10.2 micrometer. Kinetic patterns on double reciprocal plots as a function of free Mn2+ are concave downward. The native enzyme has a molecular weight of approximately 151,000 as determined on Sephacryl S-200; sodium dodecyl sulfate-polyacrylamide gel electrophoresis results in two protein-staining bands with approximate molecular weights of 79,400 and 74,000. Thus, it appears that the soluble form of guanylate cyclase from rat lung exists as a dimer.